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Chapter I

INTRODUCTION

1.1 OBJECTIVE

The objective of Project 39.1a was to ensure that the various Civil fleMcts Test,
(CETO) projects were able to obtain and document In an economical manner adequate radiation
measurements to accomplish their guols. This objective was accomplished by measuring the
Integrated gamma dose at poinks along the ground and at various locations In selected struc-
tures. In addition, fallout meeasuremests and other special data (found in the Appendix) were
supplied to some non-CETG projects.

1.2 BACKGROUND

The film-taplng technique designed amW used by Edgerton, Germeshausen & Grier. bn.,
(EG&G) on Operation Teapot was employed Again during Operation Plumbbob. With this tech-
nique Individual pieces of fMlm are taped together to form a convenient reel equivalent to 35-mrm
motion-picture flMm. Some advantages of this system ticlude ease of processing, analysis, and
storage.

The seaultometric analysis methods employed on Operation Teapot were also used. A de-
scription of the methods can be found In Report WT-1174 (see also Operation Greeobnwse Re-
port WT-81).

I1
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Chapter 2

PROCEDURE

LI SHOT PARTICIPATION

0. Operation Plunabbob the Dim-badge dosimketry mesrmnswere mobd prhmaatiy for
cLrrc projects. mmtui~t~o s located In the field to determine dumwe v. distw 00D
vs. Q) for a given shoL Total Integated msmrmoswere also made In ahefters and In
varlous experimental structures.

2.2 CALIBRATION

A Co" gamma calibration system was arranged so that tha -e sets of110 hedge assemblies
were cin..cntively exposud to dowes ranging progressively from 0.05 to 5 x 10n r. An ez-

tesk o the high-image curve based on a cal~zlbaom made at Loas Alamos 91iilfk Labosa,-
tory (LASL) was used to Increase the maximem readable dome to 5 x le' r. The esilbraliow
source (71 curies) was placed In a cradle at am end of a calibration table orienehd so that the
ceater of the source bean passed through the center of the badge.

IR 1 distances were determined with a 25-r Victoroee cham~ber that ha -ee recently
calibrated by the lnattral Burmau of Standards (QDS) Expowares were timed to obtaim mid-
scale readings for greatest accuracy. RIni believed that an ove-all repromhehlity of better
than 5 per cent was maintained an administered doing.

Actual shot callbrations were mnade the morning of D-day, using film badge th wer
assembled and handled with the field badges. Shot bodges were placed In the fiel the afternoon
helms the shot and were recovered whes Ra-8de opened the area. The film badges were not
allawe to remain In the field more than three days before a shot. All hedges were developed
together. with sensitometrie scale spaced at Intervals throughout the reel. itmges; covered
by the dosimeter films werec

DuzPout 502 0LIto 10r
DM Pont 510 8to 300r
Do Pont 606 200to 600r
Eastman SO-1112 300 to 5x 104r

Film irradiated In the field tends to darken beyond the density obtainable with gammna
calibration alone when it Is processed to a gamma at L3. Severil themals have bees proposed,
by' various groups and Individuals as to the exact Physics or mechanics of this process. Some
c tbe causes proposed are (1) differential rate sensitivities between laboratory and field con-.
diticus. (2) neutron effects at distances close to Gromnd Zero (GZ). (3) thermal effects.

12

SECRET



(4) overdarrlmnng due to activation irradiation, (5) a mechanical factor brought out by the low-
gamma processing, and (6) the possibility of visible or low-energy X-ray fluorescence.

I Is the Intent of EG&G to resolve this discrepancy, whether it Is due to the above listed
anomalies or to some other factor or combination of factors, bore the next field partlelpa-

t.1 W. - DGk HANDLING

After recovery of the film badges from the field, the film packets were arranged In nu-
merical order in a special dispenser and Individualdy fastened together in the EG&G-deslgned
edgp-taping machine. After bei taped on this machine, approximately 200 complete badges,
or 800 pieces of film, could be assembled on a single reel and processed together in the same
manner as stanrd•e5-$-mm motion-picture film.

". proCfssIng operation had been completed, the density of each film was measured
.er The equivalent roentge x 3posures were determined from the den-

the' 040 from theallration badges. The
Ote i6oer Ifrn-badge aanmber and we#* tians-• • dlia @beets ter analysis.&

2.4 FILM PROCESSING

Owing to high-range restrictions and errors inherent io reading high doses from the pin-
teau area of the calibration curve, which would be noticed in Eastman 80-1112 film under
normal development procedures, the badges were processed to a wide-latitude gamma of 1.3.
This wide-latitude gamma easily extends the range of the SO-1112 film to approximately
5 x 104 r and yields a slope compatible with reasonably accurate differential dose measure-
meints. Although more control Is required in the actual developing phase when de% elopment is
aot carried to completion, the advantage outUned above seemed to warrant this procedure.

Included with the cobalt calibration badges were several SO-1112 ultite-light standards.
All badges were run through the taping machine and were developed as follows:

Emulsion type It, No. 1112; -ICS 5000; N.D. 1.3
Develoger: D-76, No. 4
Temperature: 70°F
Time: 2 min 39 sec; 10 double-squeegee wipers used at a speed of 81'2 ft, mi

Gamma: 1.30

2.5 ANALYSIS

The reels of processed badges were mounted on rewinds and wound across the reading
surface of an Anaco-Ilacbeth color densitometer (model 12). Central readings were made and
-ecorded for each film. After the completion of a series of readings, usually Involving one set
of calibration films and a large number of unknowns, the calibration films were plotted as den-
sity vs. dose curves. The uaknowns were then evaluated. In most cases each reel, for control
purposes. was supplied with several sensitometric scales throughout its length, along with the
proper gamma callbrztUln films. After eraluation, reels of badges were placed In 35-mm
canisters and properly labeled for storage.

13
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Chaptwe 3

DATA

aS attemtni have been made to correct the data presented in this report for neutron seama.
tivity, thermal sensitivity, and film "lot" reproducibility. The following limitations are brought

to the reader's attention:
One occurrence that does have a pronounced effect on film dose measurements in the field

Is the difference in saturation density between the laboratory exposures and field exposres.
On a density vs. log'exposure curve, the straight-line portion of the curve Is longer for field
exposures than for laboratory exposures, and the saturatlon density is higher for field expo-
sures than for ýaboratory exposures. This difference appears to be related to differential rate
semnitivities between laboratory and field conditloam. Since we have no quantitative data on this
effect, our procedure has been to Ignore, or at least to use skeptically, all measurements
above a specifically selected straight-line portion of the curve. All data reported have been
extracted from calibration curves where do*e does not exceed this point on the straight-line
portion of the curve.

The neutron sensitivities of the several types of films used In the EG&G film badge are
reported to vary by a factor of 2 from the least sensitive to the most sensitive. Fli-n sensi-
Uvity varies from batch to batch and also with the type of packaging. In view of these uncer-
tainties and in view of the fact that the film type is seldom listed In weapons test reports, we
are suggesting an average value for film neutron sensitivity in making corrections to film-
badge gamma measurements. The values that have bee used by the Air Force Special Weap-
ons Center are 3.4 per cent of the high-energy iteatron rep dome (measured by Hurst flssion-
foil detectors) plus a response to thermal neutrons of 3.6 x le0 thermal neutrons/cm (meas-
ured by gold foils) for a film response of I r. These two corrections are additive. In general.
",%e maximum correction for neutron sensitivity Is about 10 to 30 per cent of the gamma dose;
thus the errors introduced by using average sensitivity values are not Important.

An experiment was conducted under controlled conditions In an attempt to Wraluate the
effects of environmental desensitization of the film. The scant data collected suggest that there
was desensitization, but insufficient data are available to yield adequate correction factoiro.

. A least-squares analysis was performed on all the distance-dose measurements It an
attempt to better appreciate the validity of the collected data. However, iU was soon realized
thit, because no corrections were made for the fast-neutron, thermal-neutron, and differenttal
rate sensitivities of the film, this manipulation was somewlat meaningless.

A total of 2958 film badges was Issued by EG&G for use by CETG on Operation Plumbbob.

3.1 FRANKLIN

EG&G placed two stake lines from 500 to 1500 yd, at 100-yd Intervals, to the north; and
52fto £ 525 yd, at 100-yd Intervals, to the south of GZ. Badges were also supplied to CEZT for

14
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if ,• • , • • • • • ,• ,•. • • • . • • . . ,• . r -7 , " *•,• • , ¼

placement on paralleling -'-,o posts- In Project 39.5, Oak Ridge •ational Laboratory (ORNL),
blast conlainers ("beer-mul," containers).

The RIO vs. D curves are given in Figs. 3.1 and 3.2, and the data are given in Tables 3.1
an2 3.2.

The badges remained in the field for two days before the shot and w-re recovered on the
afternoon of D-day. Since EG&G's calibration system was not •'t completed, a series of badges
calibrated by LASL and processed with the EG&G shot badges was used for evaluation of the
Franklin data.

A representative series of calibrations is Included with the Franklin data In Flo. 3.3 to
3.6. Subsequent tatercomparlson of UG&G and LASL calibrations produced curve. that were
almost identical. Limitatlens Imposed by the small EG&OG source made necessary a range ex-
tenaso by use of some LASL calibration points. Since a major portion of the two curves was
superimposable, tho calibration extension was considered valid.

Figure 3.7 indicates the useful portion of the calibration curves (Volid lines).

3.2 W1L'ON3

OMe fUlm bedge per point was placed from 400 ta 000 yd on the ooutbest 204 goal-post
line by Project 39. 1bi 39.5 In OR1iL beer-mug ontalners.

The RD& vs. D curve for these data Is given In B& 3-8, and the UD& vs. D computations
are given In Table 3.3.

The badges were placed ti the field the night Wefore the shot, but they remained outside a
day and a half after the shot before they were processed. KG&G calibrafto badpa, for proc-
essing with the shot film, wure handled In the same mainer, and their curves were used for
interlpetation.

3.3 PRISCILLA

The calibraUon cu& e of the Prlscia film badges was based on the extended LASL call-
bratism and an extrapoLazon to estimate extremely hul doses. This extrapolation was based
on previous experimentation that indicated the general shape of the calibration carve from
5 x 10 to 5 x 106 r.

"Extremely high- doses were those for which it was not possible to obtain demsities by
Co" irradiation alone ta the standard EG&OG holder. Indications were that fast and thermal
neutrons first overshadow the gamma radiation at at4ot 2 w 10' r and continue to darken the
film beyond the maximum densities obtainable by Co" calibration. This continued darkening
was opposed to film reversal or lightening after about 4 x 10 r of gamma radiation alone when
processed to a gamma of 1-3.

These results indicate that proper analysis of high-dose mixed irradiation fields will
necessitate adequate neutron calibration and application of corrective factors.

Fipgre 3.9 shows the RD& Tr D slope for the stake Hine, and the data are given in
"Table 3.4.

The shelter drawings (Figs. 3.10 to 3.18) Indicate fium-badge locations in the various
Priscilla structures. Figure 3.10 shows the positions of ,he structures relative to GZ and to
each other.

In geceral, two film badges were placed at each lucation designated by -+-: ore badge at
3 ft from the floor and another at 5 ft. To indicate which dose was received by a specific
badge, a tine was drawu from the . and the dose that was recorded by the badge placed at 5 ft
was written above the line; the dose received by tne badge placed at 3 ft was written below the
line.

15
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3.4 HOOD

The goal posts placed by EG&G for Hood shot %ere from 750 to 2000 yd east of GZ. Ia-
strumentation at te 750- and 2000-.yd positions was not recovered.

'. In addlUon to f•e NOGW badges in hangers, the same types of film were placed In therm.•l-
neutron-shieiding lihium cans mounted ii beer-mug type contahm.rs on the goal posts. A spe-
cial calibration imdcated that the badges in the lithium cans did not differ widely (dose vs.

density) from those qlaced In the standard EG&G container. The R& vs. I curves for these
aseasurementS are mvwna In Fig. 3.19, and the data are given In Table 3.5.

The badges were placed in the field three days before the shot, and they were recovered
on zero morning.

3.5 D•ABLO-

A goal-post line was run from 500 to 1600 yd north of GZ goal posts were placed at each
100 yd) to the Project 32.S manned shelter. The l vs. D curves for the film badges and film
tn ••i uam cans are shown i1n Fig. 3.20, and the datw for these curves are given in Table 3.6.

The exterior and entrance%ay to the shelter were monitored with EG&G (I'm badges; the

doses received are shown Itn Fig. 3.21. Twenty stakes were driven into the ground blanketing
the surface of the shelter. The film badges were taped to the stakes at a 3-ft height and were
wrapped in tht rmal-protective aluinum foil.

Special-study badges -wete placed on a stake line paralleling the goal posts.
The goal-post and shelter badges were placed In the field three days prior to the detona-

%ion and were recovered the af1kernoon of D-day. Calibration curves used in data interpretation

of Diablo badges were handled in a manner similar to those for the shot badges. All calibrated
badges wire irradiated the morning of the shot and were processed with the field badges, as
were all IO&G shot calibrations.

3.6 KEPLER

The main study on Kepler shit was the Instrumentation of an animal shelter (Project 33.1)
located apprtximately 340 yd frona GZ. Forty-five points within the shelter were monitored.
The dose interpretation of these badges Is given in Fig. 3.22.

Three goal posts were placed at 500, 1000. and 1500 yd from GZ to obtain an approximate
dose vs. distance (RI) vs. D) curve (Fig. 3.23 and Table 3.7) for the inlUal gamma measure-
ments. Film bidges in EG&G hangerat and In Uthiv cans, as well as CETG chemical dosime-

ters and ORNL neutron detectors, were mounted on these goal posts.
The goal-post badges were placed in the field two days prior to, and were recovered the

morning of, the shot.

3.7 STOKES

For Stokes shot EG&G film badges were placed on goal posts at 250-yd intervals from 750
to 2000 yd from GZ. Lithium cans containing films were placed at 750. 1000. 1250, and 1500 yd

from GZ. The RDI vs. D curve is shown in Fig. 3.24, and the data are given in Table 3.8.

3.8 SHASTA

Four film badges vere placed on each goal post at 750, 1000, 1250, and 1500 yd from
Shasta GZ. The RI& vs. D curve for Shasta is shown in Fig. 3.25, and the data are given in

Table 3.9.
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In addition, the Project 32.A manned sltelter was again monitored with EG&G film badges.
as was done for the Diablo shot. A drawing oi the shelter used for Sasta, with dose interpre-
tation, is shown In Fig. 3.26.

No calibration was made for this shot; the Stokes calibration was used because of Identical
prncessing controls.

3.9 DOPPLER

EG&G film badges ware placed on goal posts at 250-yd Intervals from 750 to 2M00 yd from
0Z. Lthum cans were located at points from 750 to 1500 yd from GZ. A comparison of the
two types of dosimeters is shown In Fig. 3.27 and In Table 3.10.

The dosimeters were placed In the field the day before the shot and were recovered during
tho morning of the shot. As in Ehasta, the Stokes calibration was used owing to the similarity
of processing controls.

3.10 FRANKLIN PRIME

Film badges in EG&O hangers were placed on goal posts at 250-yd intervals from 500 to
1750 yd from GZ. Lithium cans and other speclal-purpmoe badge containera were losed at
polcts from 500 to 1250 yd. The RD& vs. D curves for film badges and film placed In lithium
cans ate shown in Fig. 3.28, and the dAta are given in Table 3.11.

Franklin Prime dosimeters were placed in the field the day before the shot and were re-
covered the morning of the shot.

3.11 SMOKY

Out of a total of 16 shelters on Smoky shot, an arrangement of 14 shelters designed In
France (Project 50.6) and Germany (ProJect 30.7) was tested as part of the CETG structures
program. Uts cooperative program was originated with the intent of strengthening NATO
civil-defense relations as well as providing specific indoctrination and orientation into weap-
onrs effects.

-: A kill and dale dosimetry program was conducted to produce data on the effect o of geo-
graphical terrain on prompt-gamma-radiation doses.

H avy instrumentation of the 16 underground shelters, Le., fire French, nine German, and
two Holmes and Narver (HAN) shelters, was accomplished by the use of EG&G film packs,
which were placed in the shelters to measure prompt-gmma,-radiation doses at various loca-
tions within the shelters. Recovery was made in all shelters. Project 39.1b.39.5 neutron de-
tectors were used to supplement this gamma information.

The data are presented In tabular form and in drawings of the shelters. The sketches show
the done received as a function of badge location. Data from the neutron detectors are also
presented on some of the plan drawings to facilitate gamma vs. neutron comparison.

In the shelter drawings the following information Is g•ves:
Figure 3.29 is a layout showing distances with respect to GZ of French and H&N shelters

to the left, and German to the right, of the blast line. The preshot estimated psi levels are also
given.

Figures 3.30 to 3.44 are plans of the French. German. and HAN shelters. ir,4dicating points
of instrumentation and respective results. Doses in roentgens for American film badges are
shown, for all the shelters, above the fine drawn ao the film-badge symbol for badges $ ft from
the floor and below the same line for badges 3 ft fro- the floor.

Sulfur and gold neutron-flux detector readings are presented in Figs. 3.31 and 3.32 for the
French shelters and in FIgs. 3.37 and 3.40 for the German sh.elters. Readings, which are give.
above the line for sulfur and below the line for the gold-cadmium difference, are in neutrons
ner square centimeter.

17
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Positions only are noted for gernunium dete'ctors (Project 37.4).
To compare French and American lusimetry techniques. French film plates and EG&G

baiges were placed together in the five French shelters used .ok Smoky. Each French plate
consisted of eight film packs of various types taped to a piece of Plexiglas and wrapped in
packing naterlal covered with a dust-tlght plbstic bag. The EC&G pack consisted of four types
of film In a polyethylene case mounted in a leAd and tin box.

French film types used were as follows:

RIawe. r
(accurate portion of curve)

American process French process
Type (approximate) (approdmatel

Kodak Perleapcal (K-P)
a 2-200 0-2
b 2-200 100

Cassende Bar.,. 600 R
(ce-Ooo R)

a 20-500 15O
b 20-1,000 600

Chassende Bangi 50.000 R
(CD-Se,00s 30

a 100-10,000 1,000
b 200-40.009 10,000
c 5.000-70.000 40.000

Film types used by EG&G were:

Bang., r
"Type (accurate poertion of curce)

D)o PmA Film Pack. Type 553
Type 00 5-12
Type 510 6-250
Type W 200-600

Eastman SO-1112 300-50,000

Two film packs oa each French plate had a cadmium strip covering part of the packet.
Table 3.12 gives French (cadmium readings) and EG&G dosimetry comparisons.

All French films were processed with the American dosimeters to a gamma of approxi-
mately 1.3.

French control films placed In standard EG&G badges were Irradiated and developed to
furnish calibration curves for the dose interpretaUio of the plates. It was thought that some of
the French control film had been calibrated, buit. since no means of IdenUfication could be
found, these badges could not be distinguished from fresh film. Tber fore a random series of
K-P and C-400 R badges was cut in half and made llghttisgt. One series of thee balf-badges
was then Irradiated ard processed with the other, nosirradlated (controi), half. The results In-
dicated thai the Kodak badges chosen were all originally fresh film, and, since the controls
showed no darkening above normal, a good calibration curve was obtained. Since some dis.-
crepancies appeared oa the CB-600 R films, It was necessary to rug two calibrations to obtain
a curve. The CB-50.000 R film calibration looked very satisfactory, and the doses Interpreted
from the plates tn the shelters indicated these doses to be in fair agreement with the American
dosimeters.

18
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A set of the resafaing Freiach badges was calibrated for processing in France to compare
French and American processing techniques. Kodak Perlaplcal calibrton packs wer* jilaced
In E00G containers aini were Irradiated from 0.01 to 500 r on the EG&O Ca" calibration
raw.e and the administered dose wes written on the parks; the remAining Kodak packsthi
were returned were not irvadlated.

Also Included for retarn to France were, nonirwadlsttd controls plus Irradiated C84100 R
films (with doses from 4k6 to 500 r irradiated in the same nuumnr as the Kodak fima) and
CR40O,000 R films (with doses from 100 to 5 x 10 r).

- An a ainal ste in preparing film plates, for return eli proerssed Preach films were
mounted on clear plastic asets, labeled, and bound is book form with a table of contests. thus
making it possible to reea fiMw deasitls directly from the yegee- without removing IMe films

A stwly wass made tos mattempt to better ag 11erstand the part played by the Reopaehlcal
structure of Mil and dele berrals osu prompt-gemsma-radlatton, doses. Mim badges were placed
Is special containers and *Vhwhed to a grou cable or mounted on gpa: poets in varims dire-
Dm5s from Ga.

Figure 3.45 nhowsDo elevstioa to the north with respect to the tower, OZ, and point A.
Table 3.12 gives the slad-rangs calculatlnse for the north line, iand TW*l 2.14 givesOnR
vs. D data.

Figure 5.4 indicales rphially the elevations to the northeast at aL Table 3U1 ind-
cates the slant-range cahdations for thiUsfle. Table 2.16 contdais the 3D' vs. D information,
and Tablo 3.1? gives the lien-pip. container data.

A blast container smade of standard 3-in. Iron pipe with a capped end and eyrebokt for the
cable attachment was used to bold 1000 film badges along the contours of the ground an the
Northeast usne.

Only the ground doomse were Interpreted frmtwo special iron-plpe calibrations. The
due.- recorded for the sW were deteruIned faom these calibration carves.

Table 3.11 present*so~ slant-range calculations for the south goal-pont fline, sand Table
3.19 contains the RD vs. D Information.

3.12 GALILEO

For"th Galileo shot 3000 fim badges and Project S3.lb/23.$ arutron dasimeltra wre
placed on a stAin line aiming the em* access road and In an animal shelter (Project &".). The
stain line ran 1216 to 3400 Id from GZ. The R&' vs. D graph for stain-fune hedges Is given in
7ig. 3.47, and the data ame given In Table 3L20.

The animal shelter mea located mppronimately 300 yd sawth of OZ. Pleadings for these
shelter filmn-bodge dosimeters are given In Fig. 3.48.

All instrumntnation was placed the nigbt before the shot and was recovered the morning of
the shot.

3.13 LA PLACE

EG&G film badges were placed on goal posts at 250-yd Intervals grom 500 to 1500 Id he-
side the riasin access rond leading to La Plice GZ. All Instrumentation was set up the day prior
to the shot &id was recovered the morning of the shot. The RD' vs. D curvas for the Uihlum

caisad EG&G containers are shown In Fig. 3.49. and the data are given in Table 3.21.

3.14 FIZEAU

EG&G film badges on goal posts at 200-pd intervals from 300 to 1600 yd from 01 were the
only dosimeters used by W9GI on Mlean. The RD& vs. D curves of this Iustrvowntation are in
Fig. 3.50. and the data are In Table 3.22.
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The badges were placed in the field the day before the shot and were recovered the morn-
ing of the shot. Ideal conditions ade Whi essentially a fresh film test.

Results of seasurements made for Project 39.6a are g.sen In Tables 3.23 and 3.24.

3.15 WHiTNMI

Whitne7y fil badges were placed at 2I0-yd intervals on a stakm line from 750 to 1750 yd
from OZ. The 3D& vs. D curve for thesw badges is shown in Fig. 3.51, and the data are given in
Table 3.2SL Badee were placed iathe Otied two days before shot time and were recovered the
morning of the shot.
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TABLE 3.1-F R AR.M . N4oRTH STAKE LOlE A.N'D GOAL Pi•Ofr

Me. of •

Slant Dose In rG&O Mlaidamum
distance EG&G con- bedges deviation Film
(D). yd talner. r R& per point per point. I tVpes read

North Stake LIne
5t0 2.6 140 557.5 1.45 x 10t 2 1.35 1112; 606
d08 3.7 w 10 33".S 1.25 . 10 2 9.63 1112; 606
70? 5.0 x lop 186.2 0,42 x 10 2 4.21 1112; 606; 510
$06 4.5 x 10 98.0 6.37 x lot 1 4.08 510
905 6.2 1x ID59..r K lOw 2 0.72 510

1005 1.01 x 104 46.0 4.65 x 1o0 2 0.0 510
1104 1.22 x 1o0 28.6 3.51 x lo0 2 3.58 S10
1204 1.45K 10x t

.1303 1.70 x 10• 11.1 1.89 x to0 2 8.11 502; .10
1403 1.9? x 10 7.3 1.44 x l0w 2 2.85 502
1503 2.26 x 108 4.3 1.12 x 10 2 5.05 502

Goal Post

510 2.6 x 10 360.0 9.36 x 1 1112
603 3.7 x 10 170.0 .29 x 10 1 5t0; 604
TOT 5.0 x 1to 114.0 5.7 x 101 1 510; 605
606 3.S3 le0 t
"05 8.2 x l0 42.0 3.44 x 1050 SO

1004 1.01 x lop t
1104 1.22, 104 13.0 1.51w 10V 1 502
1302 1.? x 108 5.6 9.52 x 10 1 502
1503 2.26K x 10 2.6 6.33 x 1K

8  
1 502

*Doss vs. dlstance. R& vs. D.
t Not recovered.
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TABLE 3.2l-FRAN•KLIN. SOUTN STAKE ISE AND GOAL POSTe

No. of

Stot Dos@e La Cabo MINAu
i EG&6. con- bmdge deviaUort Film

wk, yd Inlamer. r R&
1  per point per point. i types r*ad

Iathb Slake Line

535 2.86 x 105 375.5 1.47 t lo0 2 0.8 1112

633 4.01 x 10' 210.0 L42 x 10! 2 9.52 SI0; 640
"722 5.36 x 101 125.0 6.7 x 0e 2 0.0 SI0

431 6.91 x L0S 50.0 5.34 x 10 2 0.0 S10

320 8.65 x 10s 50.5 4.37 ,1 Ot 2 2.97 SI0

1029 1.06 x 10t 31.3 3.31 , 10' 2 2.56 510

1131 1.28 x 10s 21.2 L2. 7 10- 2 3.76 S10

1229 1.51 x 10 13.1 1.96 x t0l 2 14.5 510; 502

1330 1.77 x tos 7.35 1.3 x 10 2 0.65 502
1425 2.04 N W0e 5.60 1.14 x 10' 2 0.6 502

15,0 2.34 x 0s 4.0 9.36 x 1O 2 0.0 S02

Goal Post

232 5.36 x 101 90.0 4.62 x 10 1 510
516 6.66 x LOP f
$31 6.31 x LOS 46.0 3.17 x 10' 1 510

330 6.65 x 10 38.0 3.239. 10- 1 510

1029 1.06 x 106 25.0 2.05 x Io I SI0

1127 1.27 N IOo 14.0 21.37 - 10? I 510

*Dose vs. distance: RiV vs. D.

tNA recovered.
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NTABLE 3.3-%WULSt4 SOCWEMAST GOAL,-POST MDE-

N.is OWG cce- t il *m
(Di uner. r RD2 pet paist t3e read

53? 2.5 N Ida 2. x loa 5.36 x la" 1 111.2
"64 4J39x le 4.D-m0 I* Los x 10 1 1111
763 " e 0 K lop .N, 1 1112

1014 LD.K02 x O L4 x10' 2.47uxUP 1 1112
it"3 Lii K 10' 6"0.0 0.06 v lop1 11
Iss1=0 l.2et 355. &85I1 xlo 1 604; 1112
IT" 3A9lO 3 0 1.0 "xIo1 512
Sole. 4.3 Dt14 48.0 1.63 x lo I510

TABLE 3.4-PRISUCItIA 5A MU LIZOE

as" Doms la 1000 3L~ziuv
dlautes 3000mm bets dwaa Film

mDi Yd 3' taWhw. r Rif per p.1st per patut. o pm read

410 1.6-t106 I
470 2m2~0 Id

560 3.141,1 0 6
6o0 4.n 1-t10 a
800 7.4 x1 to

1000 1L.0 x lo
1104 1.22 x106 .5x1le 6.34 c I1 2 0.0 1112
1216 1AS xtop 1. lx lop 2.u x 103 2 e.0 1112
1383 &.511 t o
1411 2.14 w10F
1496 2.24 x 109 725.0 1.62-10 2 0.60 1112
1600 2AI x106 327.3.sx1 2 0.76 6"6
1173 3.141,10.
1692 3M5 K 10P 168.5 6.03 101 2 3.54 510
"909 4.31 x 101 122.6 5.35 100 2 2."4 510
22*9 5.24 -t 1O 63.0 3.61 - IOP 2 1."5 510

OD~o. vs. dishme RD we. D.
twecO recowetgd.
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TABLE 3.12-SMOKY. FRECII AND EGiM DOUMETRy COMPAnBUE

S-ft French Vlae

Sbeher Inside AV. d0"' 5-ft E06O budge 5-ft EG&9 %d4e 3-4t E&OG bad&e

no. 39i• kWAit No. r WCd) Xo., Do"e. r No. Dose. N.o. Dose. r

12-1 24 Si L78 1979 1.5 1978 1.9
I1-1 20 and 21 51a 3.73 1970 1.0 al1 1,. 1972 2.3
U-1 14 53 24.50 19462 T4 136 TA.4
n-1 33 54 336 2564 2.7 256 2.T 256" 2.1
U-1 35 add 34 55 13.60* 2570 3.7 2539 3.4
1-1 1 56 8.9 )x 101* 133T 7.0 x i03t 13S 1l. x 109 1935 1.4 x 10'
31-1 39 57 35. 2583 31.0 2797 21.0 2579 31.0

U1-2 5 and 64 53 17.88 2512 26.0 2511 25.0 2510 19.0
n1-2 19 and 20 s0 26.00 1914 15.0 1917 13.0 1916 18.0
13-2 14 amd 1 61 23.13 1303 42.0 1308 33.0 1907 30.0
1n-i 9 and 10 62 205.50 21616 24.0 2510 22.0 251T 19.0

1-3 3 and 4 44 and 45 19.44 2521 22.0 2522 21.5
11-3 8 and 9 44 27.50 2520 4..0 2523 35.0 2521 34.0

U1-4 5 o 6 41? 24.50 33.01 34.0**
n1-4 3 and 10 68 24.33 2497 53.0 2498 53.0

12-5 3 amd 4 71 19.38 2479 20.0 2477 2-.0
fl-S a and 9 ' 34.13 2454 45.0 2484 46.0 2485 54.0

*Recovered ome meath later than the other badges.
tat 11 ft.
UAt ft.
53 and 4 were mAn recovered.
UlAv.rnge dome at 5 ft for No*. 2494 and 2494.

**Average dose for No*. 2493 and 2436.
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TAVLL 1.13-SMOKY. SLA,'NT-RA•GE C,,CULATIOII.T . NORTI Lmta

Distance from Elteadon abwove KSat range.
GZyd cZ, ft Yd

450 *60 4"6
-a 600o 4130 028

700 +210 71U
62+ 360 833

0o0 +480 80
o0 +.520 on

100e ,470 1003
1100 ÷350 1104
1100 4.240 120)1
1300 +240 1309

TABLZ 3.14-SMOKY. NORTH GOAL-POST LV4K*

Sof Kazimsm
Slnt Done in XG&G devwitlo. Fim

distance ZG&G con- bedge per rotaL tIYp
(D). yd do Cotner. r R& per polnt ran

4"8 2.49 x 10 -100? 2.49 x 1 h0t 0 1112
629 3.96 x 10F 6.00 x t0oT 3.56 w 101s 11-2 1lia
T71 6.18 10t 2.00 x 10P? 1.04 x 1011 2 20.0 1112
833 6.94 O 10' 6.50 10t? 4.52 x 1016 2 10.7 2112
903 6.160 l0o 2.75x 1i0' 2.24" 10o 2 26.0 1112

33 &.12 w 10' 2.45 x 10 2.14 w 10ot 2 1.0 1112
1003 1.01 K 10t 2.70 x 10t 2.73 x It? 2 7.4 1112
1106 1.22 x 100 1.70- 102 2.07 x l0o 2 0 1112
1200 1.46 x 10 0.35 5.11 w l0o 2 5.7 02
1309 1.71 x !0' 0.33 5.64 x 10P 2 18.1 502

*Doso vs. dlstance: RD1 vs. D.

C T9
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TABLE fS--SMOrcY. SULST-RALGE cCALCULAION. EAST L1MK

Distance from Blevadon abmow Slta rane.
OZ. yd Ozft Y

400 *30 4"8
$00 o45 545
565 +38 607
610 +21 $$1

760 .44 3'1

S1.1 *3684
660 .4 6*,?sO +448 Ve

9" *41 360

"36 *30 on0
375 16 1001

1000 *12 10Ro
10" 21 106n
1740 *2 1164

3•25 -40 1266
1400 -36 1421
1600 -0 1413
1300 -jO 1316

TABLE 3.1-SNMOET, EAST GOOAAL-PCMT L.XE

No. of ua zNmS
SIAM Dose EG&G aflbiwe Flm

dimianee £G0G coo- bedges per ponto, tipe
(D). yd DO tAMer, r R&t per point %red

754 5.72 x to1 1.55 1wp? .8m 1108 2 23 1112
16 6.5am x 10 4.70 - 10e 3.04 x 108 2 4.3 1112

041 7.07 w let 2.40 x d1' 1.70 V o1e 2 0 1112
"I87 7.07 x t1 :1.:o x lot 2.52 - ROP 2 6.1 1112.
" " 9.60 x 10 8.70w 10x l.33V Lop0 2 1.1 1112
"990 a.$ N 10t 4.-9 w 100 4.80 x 10e 2 10.2 1112

1001 1.00 x IGO 4.10- 102 4.10 x 102 2 2.4 1112
1026 1.05%€104 6.50 x 103 6.83% lop0 2 1.5 I11

1098 1.21 x 10 4.0S x 101 4.90 I100 2 13.6 1112
1164 1.34 x 1P 2.50 x 10 3.40 , 101 2 8.0 1112
126" 1.61 w 10' 1.80w 10 2.90 x 10R 2 6 1112
1421 2.02, 10' 7.50 x Id' 1.52 x 1o 4 4.7 1112 604
1i13 2.62 IP01 4.15 m i01 1.09 x 10i 4 10.6 1112; 606
I61i 3.32w 101 2.18 - 7ot 1-20 w 01o 6 23.6 1112; 6s4

SI1

*Do"e vs. dstaae RId vs. D.

60

SECRET



T 7-

cý e-4-* - -

x a x q

x x xe.,

o o

Io o

0xI :~~
I,: qt. . . 0

2j

SERE



TABLE 3.18-SMOKY. SLANT-RANGE CALCULATION, SOUTH LINE

Distance from Elevation above Slant range.

GZ. yd GZ, ft yd

400 -20 464
600 -60 649

800 -60 841

1000 -95 1034

1200 -105 1229

1400 -120 1426

1500 -120 152S

1600 -125 1623
1700 -125 1722
1800 -130 1811
1900 -130 1920

200v -135 2019

TABLE 3.19-SMOKY. SOUTH GOAL-POST LLNE*

No. of UsAlmum

Slant Dose in EG&G deviation Film

distance EG&G corn- badges per point. types

(D), yd talner, r R& per point % read

466 2.1T x 104 7.60 x 10? 1.65 x lea 2 0 1112

841 7.07 x 108 2.90 x 10 2.05 x 1018 2 0 1112

1034 1.07 x lo0 4.65 x 10' 4.97 x lop 2 3.2 X112

1229 1.51 x lop 2.13 x 10t 3.22 x 10' 2 1.4 1112

1428 2.03 x 1 06 1.50 x 10 3.05 x l0F 2 4.7 1112
1525 2.33 K 108 1.23 x 1i0 2.86 x lop 2 2.4 1112

1623 2.63 x 10 1.13 x 10P 2.97 x 10P 2 7.1 1112

1722 2.97 " 1qo 1.l5 x 10, 3.42 x 10P 2 4.3 1112

1821 3.02 x l01 1.10 x lop 3.32 x 10 2 4.5 1112

1920 3.69 x 10F 1.05 x top 3.871 x 10 2 0 1112

2018 4.07 x 1os 9.50 x lo 3.86 x 10P 2 5.2 1112

2309 5.33 x 108 0.85 4.3 x 104 2 11.1 502

*Dos" vs. distance: RI& vs. D.

TABLE 3.20-GALILEO. GOAL-POST I,•E

.14o. of Maximum

Slant Dose In ZG&G dev-alloa Film

distance EG&G con- badg per point. types

(D). yd D tainer. r RD per point % read

1228 6 .51 x lo 363.8 5.49 x 10P 4 10.0 1112; 6

1326 1.76 x l08 282.2 4.97 x 10P 4 7.9 1112; 6

1442 2.08 x t0o 10t.? 2.26 x 108 4 10.4 510

1624 2.64 - 10P 79.0 2.09 x l0o 2 1-3 510
1673 2.8 , 6 49.6 1.95 x lop 4 6.0 516

2022 4.09 x 1o' 23.0 9.41 x 10 4 0.7 5S1

2128 4.53 x 1O0 14.1 6.39 x 0V 1 7.6 502; 516

2222 4.94 x 1OP 11.5 S." V0l 2 0.0 SM.

3402 1.16 • 10e 0.68 7.89 i 10o 2 50,.0 52

*Dose vs. dlstancw. RD& vs. D.
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TABLE 3.22-FIZEAU. GOAL-POST LMEs

No. of ItaJAmum
SlaUt Dose In EG&G deviation Film

distance zG&G Con- badges per point. types
ID). yd Dp atiner. r SO per point % read

17 6.68 x 0Is 6.7 x 10  4.48 x I0n 4 4A 1112
1014 1-03 K 10o 2.38 K 10U 2.45 x 14P 4 2.3 1112
1212 1.41 K 108 .63 x 102 1.12 x lo0 4 5.6 1112
1401 Ijmx loe 3.43 x 10 6.83 x 1UP 4 5.0 606; 1112
1400 2.5 x l0o 1.63 x 10 4.9 x 10P 4 2.1 s50

"Mose is. dlstane RW vs. D.

TABLE 3.23-SPECIAL STUDIES (Project 39.6a)

Badge No. Dose. r Badge No. Dosa. r

390 0 433 s x 10t

420 5.9 x 10t 434 4.7 x 1o0

421 7.5 x lo0 435 &Z x l62
422 5.4 x 10 436 &s5K 102

423 5.2 x 102 437 S.S x 12
424 4.9 x 102 440 GKIo'

425 5.3 x 161 441 6.4 x 102

430 5.1 x 10t 442 0

431 5.4 x 102 443 •

432 5.T7 10x 444 0
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TABLE 3.24-PROJECT 39.6a. BLRRO SHELTERlS

Project 39.6a No. Badge No. Dose. r Project 39.6a N•o. Dadge No. Dome. r

0293 29532 2.8 x 10t 200- 3008 4.0,5 l1
0276 2953 3.2 x 10W 3009 3.75 x 110
0256 2954 2.45 x 10o 3010 4.15 x 1e
0253 2951 2.6 x 10t 3011 3.2,K le
0299 2956 3.55 x1 oP 3012 4 x lot

0272 2957 2.3 x iGo 3313 3013 4.1 x le
0255 2958 2.85 x 109 3014 3.8" ,-1
0251 2959 3.0 x let 3015 4.1 A 101

0295 29M0 3.2 w LO1 3016 4.1 x lef
0278 291 2.5 x 14A 3017 3.7 -t 1e
0261 2962 3x 10 3016 4 x lop
0259 2963 2.4 x 100 3019 3.8- vLIP
0294 2964 2.7 x lop 3020 4.M5 x 11
0280 2965 3.S x 1it 3021 3.6 x 1et

2966 2.65 x ICA 3022 3.5 x ie
0264 2967 2.5 x i1i 3023 3.S x LIP
0296 2966 3.4 x 1f 3025 3024 4.25%w 01
0286 29 29 32x 14 3025 4.35 x 140

2970 2.6 x LOP 3026 4.6 I 101
0254 2971 3.1 x l10 3027 4.2m1 LOP
0297 2972 3.4 x iLO 3832 2.3•A LOP
•T9 2973 3.4 x LOP 3833 2.1 x lop

0270 k974 2.85 x 10P 3834 2.06 x let
0260 2975 3.1 x 0F? 3835 3w x lo
0298 2916 2.0 x If? 3834 1.9s u to
0287 297" 3.6 x 1w 4 383? 2.3 x LOP
0274 2971 3.6 w Ilo 3838 2.15 w lop
0262 2919 3.1 x iet 3839 2.4 x I*,
0290 2980 3.55 x 101 3840 2.15 m LOP
0281 2961 1.75 x I0 3841 I.Ts x o1p
0273 2982 3.1 x LOP 3842 2.1 x 140
0266 29I3 2.7 x lop 3843 1. 't lot
0292 2984 3.45 x 1o0 34 1.w x top
0285 2985 3.7 x lie 3845 x 101
G285 2986 3.15 w i9? 3946 1.1 w lop
0255 2987 3.3 x 10o 3847 2.3 x 101
0248 2988 3.4 w 10t 3848 2.2 x 101
0283 2989 2. 8 x 10 3849 2.2 x 1to
0275 2990 2.8 w 10P 3850 2.3 x 1ot
0263 2991 3 - o1 3851 2.3 x 140
0291 2992 3.1- 1•i 3852 w x lo
0266 2993 2.7-5 - 1O 38M53 2.6 x l

2994 2.73 x t1o 3854 2.7$ x LIP
0267 2995 3.3 x 10; 3555 2.? x lop
3099 2996 3.4 x 10 3d 2.4,5 x lop
0282 2997 3.15 w I01 3857 2.1 la 10
0177 2998 3.55 t iop 3856 2.7 x lop
0265 2999 2.33 x top 3859 2.4 x LIP
3025 3000 3.55 x 101 3860 1.9 x lie
3005 3001 3.55 3 101 3841 2.06 x 14M

3002 3.2 10i 3862 2.3wt 1f?
3008 3003 3.0 x 19P 3863 3 1 x Rio
3004 3004 3.6 w lop 3884 -.12 x 1

3001 4.05 10t 3865 2.3 LIP
3003 3004 3.7 x l0, 3864 2.3 9 Ifo
3005 3007 2.7-8 - if, 3861 3.35w 10
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TABLE 3.24-(Coatlnued)

Project 39.6a No. Badge Xo. Dose, r Project 39.6a .,. BDadte %Qo. DIx. r

38" 2t3,10t 4004 2.ss x top
38•9 2.4 - 10o 4005 I.9 xw le
387o 2.2. lot 4400 1.9K e19

3871 2.0%1(p 4007 .9 " l0
2

3612 3.0 x IOP 400s 2.1 x 02
3413 3.1 w c10 4009 2.15- x lo
3874 1.8 - lop 4010 1.9 - 10o

387S 28-s102 4011 1.7 " le
3876 2.9w P01 4012 I.85 t ito
3867 2.8 x 10 4014 1.4 ,, Iot

3878 3.15• 102 4018 1.45a io
3879 3.05 . 162 4018 2.635 o1p

3680 2.M % lot 4017 1.35 x l0
381 2.0 .,top 4018 2-0 v lop
38,2 2.31= x O 4019 1.$ v 11
3663 3.1, •wl 4020 2.954 x IO
3664 2.6 x lop 4021 1.25,c I1O
388 23." 5 19 4022 1.35,t 11
3486 4.1 x 10t 4023 1.45 - 101
3887 2.1 ,- 10 4024 I.:s - l02
3848 4.15w . op 4023 1.3 - 1OP

3"89 3.,5 v top 4026 2.4 x lOP
388 3.71 x lO 4027 1.35 x Iot

3A91 3.75 , 1ot 4028 3.7 x lo1
_ 2 3.4 102 4029 15x lo

3893 3.4wl02 4030 -22 x o0p
3894 3.3w 10t 4031 2-8 , lo1

3896 2.9- 11t 4032 1.5w 1102
3894 4.U3 x 10w 4033 2.05 ,O 19
3849 3.75w l0t 4034 1.7- . Io

398 4.65 w 10o 4035 2.05 - 119
389" 3.6w- 10 4036 I.5s - le0

3900 4.45 : 1 4037 I! - 10o
3901 3.6 w 30' 4038 I.4 -• 10
3902 4.4 - le1 4039 3.6 - it
3903 4.8C w1o 4040 1.55 - to;
3904 3.1 10 4041 1.3 - 10;
3905 3-.0*wi 4042 I.As - 10;
3904 3.75w loom 4043 1.7 it?
3907 3.9w 10' 4044 1.5w• 1op
39" 3.8 1, 00o 4045 1.3 % tOi
3909 3.05 i0o 4046 1.2 1 le
3910 3.0w le0 4041 1.35 t 3e
3911 432 w 10o 4048 1.45 s 102
3992 3.1i102 4049 1.5-- lo
399M3 I.7? I 4050 1 .( - le
394 2.2- 101 4031 1.43 1O9
396 I.1. lou 0 4052 1.65 1 top
3994 1.95. 3o0 4053 1.4 - I30
3997 2.2 -wlo 4054 1.3 - 102
3994 1.82 102 4055 1.8*- lo
3999 2.35 x 104 4056 1.7 - top
4000 I.Sw 10 4057 1.5 3 1e
4001 1.s5 1xt 4058 1.40= 3 10
4-62 1.9 1w 1o 4059 1.40 - lop
4003 3.Sw l0o 4060 3.71 - lop
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TABLE 3.14 -(CWatlaed)

Project 39.6 1go. Badge No. Dosem r Project 39." No. Bade No. Due., r

4041 1.8 w 10 4067 1.251 x 10P
4062 1.4 x 10I 404 1,1s • 1

4063 1.335 x 1. I
4064 1.4 x 10' 4049 I.1ot
404" 1.7 10l 4010 1.3 x 10o

4048 1.45 x 100 4071 1.25 x l0o

TABLE 3.2M-WHITNEY, GOAL-POST UNEK

No. of N.*1mm
Shont Dos* In EI&G dmvIattos FIlm

distance EG&G con- badf. per polul. typl
MD. yd ltasu.. r R&~ per point 1 reCd

768 5.9 x 0I o *.13 x lop 5.39 x 1F0 4 4.1 1112
1011 1.02 lo, IS x top 2.2 M 10 4 4.2 1112
126d 1.59 10o 6.3w 101 1p t 4 1.6 1112

1509 1.2" t0o 2.41x 10P l .49 N lop 4 4.6 a"
1760 -1.1 w lop 0a 2.7 x lap 4 10.2 Us6

Dose vs. dutsancc RDE vs. D.
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Chapter 4

RECOMMENDATIONS

in ojder that the films can be handled more effectively and erctenfly after a shot. It is
recommended that a crew be permanently staUoned on site to place badges on short notice,
make the fastest possible recovery, and arrange Iimmedlate courier delivery of the dosimeters
to Las Vegas for processing. In addition, the films could be placed in the field In the evening.
be recovered early In the morning In the event of postponement, and be replaced In a large
storage reafer for future use. After the shot and calibration films are received to Las Vegas,
a second crew would Immediately prepare the films for processing and would read and ana-
lyze the results for fast preliminar7 distribution.

8L
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Chapter 5

FUTURE ACTIVITIES

I an attempt to better serve theneeds of CETr, It is anilcipated that KGWar wvel undertake
the following rtesz=,b sponsored by the DMvstom of Wteloi and Medicine before my future
operatloss:

I. Desilp ad fabrication of a thermal-aeutros-shdeld system
2. EKzprlmestatiom to evaluate environimental dt a mmes es
3. Rate vs. respome studies
4. Absolute procesIng reprcduclbility studies Involvig large nembers of flm badgeo
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Appendix

DATA FOR DISTRIBUTED FILM BADGES

The data in Tables A.I to P.14 represent the interpreted doses of EGG&G badges issued to
various groups by Project 39.1a and returned to EO&O for processing and analysis. Badges
exposed In the field were processed simultaneously with control badges receiving knows
amounts of gamma radiation. Since large mambers of film badges were issued to various
agencies because of participmtion in several events and since these badges were returned to

OG&G with no shot name associated, data are reported with the user's Identification number
and symbols or with EG&G Identification numbers.

TABLE A.1-VALLOUT BADGE STUDY (Program 37)

Badge N.. Due*. r BdgP No. Dose, r Badge No. Dose. r

3032 7 3081 2.30 3125 3
3033 0.40 3062 2.30 3126 0
3035 0.65 3064 1.40 3127 0
3036 1.90 3065 1.?0 3129 0
303? 0.03 306T 0.24 3129 0
30308 s0.03 3CGS 1.70 3130 0.04
303 s0.03 3070 1.50 3131 0
3040 sO.03 3011 0.10 3132 0
3041 -A.03 3073 0 3133 0
3042 0.90 3074 0 3134 0

3043 3.90 3076 0 3135 0.04
3044 !0.03 3079 0 3136 0
3045 2.10 3112 0 3137 0
3046 sO.03 3113 0 3138 0
394T 0.80 3114 0.04 3130 0
3645 0.10 3115 0 3140 0
3049 0.04 3116 0.06 3141 a

3050 M0.03 3117 0 3142 0
3051 2.10 3116 0 3143 0
3052 sO.03 3119 0.04 3144 0.64

3053 50.04 3120 0 314f) 0.24
3055 0.08 3121 0 3146 0.04

3054 sO.03 3122 0 3147 0
305W %0.03 3123 0 3140 0.19

3059 1.70 3124 0 3149 0
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TABLE A.1-(Continued)

Badge No. Dose, r Badge ,o. Dom., r Badge %o. Do". r

3150 0.08 3207 0.04 3264 0.06
3151 0.24 3208 0 3265 0.10
3152 0.24 3209 0.04 3266 0.24

3153 0.24 3210 0.35 3267 0.24

3154 0.40 3211 0.24 326 0.04
3155 0.19 3211 0.24 3269 0
3156 0.48 3213 0.48 32270 0.04
3157 0.04 3214 0.24 3271 0

3158 0.19 3213 0.10 3272 0
3159 0.15 3210 0.48 3273 0.19

3160 0.08 321? 0.40 3274 0
3161 0.08 3218 0.10 3273 I1t5
3162 0.08 3219 0.15 3276 1.00

3163 0.08 3220 0.24 3277 8.20
3164 0.10 3221 0.24 3279 0
3165 0.10 3222 0.25 3279 5.41
3166 0.15 3223 0.40 3280 0.70

3167 0.15 3224 0.2- 3291 a.0"
3168 0.10 3225 0.40 3293 0
3161 0.16 3226 0.35 3254 0
3170 0.15 3227 0.24 3286 1.40

3171 0.19 3228 0.24 32?7 •

3172 0.10 323U 0.48 3288 0

3173 0.10 3230 0.24 3290 0

3174 0.10 3231 0.10 3291 LSO

3175 0.10 3232 0.10 329 0.24

3176 0.08 3233 0.10 3293 0

3177 0.10 3234 0.10 3294 L70
3178 0.10 3235 0.10 329? 0
3179 0.08 3236 0.19 3236 7.00
3180 0.24 3237 0.15 323 Lie
3191 0.27 3236 0.19 3300 0

3182 0.24 3239 0.24 3301 G604
3183 0.19 3240 0 3302 a
3184 0.15 3241 0 3303 0.04
3185 0.90 3242 0.48 3304 0.00

3186 0.24 3243 0.48 3305 0
3167 0.15 3244 • 3306 1-90
3198 0.27 3245 3 2307 L"
3189 0.70 3246 0 3308 •
3190 0.24 3247 0 3309 so.*

3191 0.24 3249 0 3310 0

3192 0.24 3249 0 3312 0

3193 0.24 3250 0.10 3313 6

3194 0.27 3251 0.09 3314 6.00

3195 0.24 3252 0.08 3313 0
3196 0.15 3253 0.08 3317 0.70

319? 0.10 3254 0.15 3316 0.70

3198 0.15 32m5 0.15 3319 0.48

3199 0.10 3256 0,24 3320 350
3200 0 325? 0.04 3322 0

3201 0 3258 0.10 332= 0.1o
3202 0.08 3259 6.10 3324 9.54
3203 0 3260 0.10 33235 LIO

3204 0 3241 0.15 3326 0.04
3205 0.08 3262 0.19 332? 0
3206 0.08 3263 0.19 3329 0
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__________________ TABLE A.1 - Continuedl

Badge No Dose.~ Badgo No. Doic. r %. OP

3_______0_ 3aJ19 
W.m.3 3 3 1 a.S 3 V -2 0 .0 1.

3333 0.54 3923 0.12 4o00 O019.33336 0.064 3924 6.07.5 W0933338 0.04 M97 0.64 4066
3341 0.05 39"- 0.1 433345 0.10 3932 0.12 .OfftWa3348 50.0 3M3 0.1 4007__
3623 0.56 M94 0.01 4000
3630 0.45 3935 0.01 4"o LO3631 0.20)33 0.12 4100 0SM3632 0.40) 3942 0.01 42"@93634 0.075 3843 0.15 43" @023635 0.075 3%84 0.01 43003445 0.04 3945 0.04 410* 0415346" 0.04 3900."4 Mal 036.7 0.075 3943 0.31 43123@
3650 0.075 3950 0.40 4113
3651 0.10 3952 0.31 4325S.3
3642 0.10 3953 0.174 4316 03453 0.675 39S4 e UIT0-1
365s 0.075 3956 0.26 4'20 "3658 0.04 3940 0 4U.3 0.137
3641 0.04 3861 0.01 41% 013063 0.04 3942 0.26 4124 0.10
366. 0075 2946 0.075 4126 ILI
3666 0.04 3947 0.075 19II
3644 0.04 3966 0.1 4170.176
3647 0.04 3978 0.075 4138 0.175

344 010413S 0.0436 .0407:? 0.04 4141 Wo0n300 4A"M 0.075 4142 00753471 0.15 407-6 0.04 4143 0.103812 0.07s 407-7 0.04 4144 0.30
"3133 0.075 4070. 0.12 4145 -"314 0.075 4073 0.12 4147 0.103915 0.075 4"01 0.075 4148 9.07s
"is1 0-075 44S4 0.01 4149 0.0753117 0-1.2 40is 0.'075 4150 0.15"3is 0.075 00 0.04 41531 0.075
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TABLE A-2 -FALLOUT BADGE STUDY (Program 3?)

Badgo No. Dose. r Bafde No. Dose. r

1661 0.01 1843 0.01

1662 0.09 144 0.03
1663 0.09 1845 0.03
1664 0.03 1646 0.05
1665 0.03 1947 0.0T
1667 0.05 1948 0.05

166 0.03 1849 0.07
1671 0.03 11.50 0.0
1672 0.05 1851 0.0?
1673 0.0? 1852 0.63
1675 0.05 1853 0.01
1676 0.05 1954 0.0J
167? 0.05 15o 0.03
1678 0.05 1856 0.03
1069 0." 165y 0.03
1660 0.68 1958 0.03

1663 0.05 1859 0
1584 6.61 1870 0

1663 0.01 1871 0
1401 0.03 1872 0
1492 0.03 1673 0
1930 0.03 1874 0
1021 0.01 1973 0.01

1922 0.01 1876 0
1ion 0.01 1677 0
1624 0.03 1878 •
1262 0.03 1879 0
1829 0 1980 0
162o 0 1681 0.03
1840 0.01 1862 0
1841 0.01 1884 0.03
1842 0.01 1885 0.01
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TABLE A.3-PROIECT TERRY-2 (Program 37)

Station Position Badge No. Dose. r

0206 GV 1684 0

0206 GH 1876 0

0206 31V 1683 0.02

0206 3"H 1873 0

0206 3'S '874 a

0210 Gv 1882 0
0210 GH 1879 0

0210 3"V 1880 0

0210 3H 1688 0

0210 38 1985 0.02

0214 Ov 1861 0

0214 GH 1876 0

0214 .,jSV 1984 0

0214 . 1871 0

0214 -177 0

0218 CV 1680 0.02

0218 GH 1870 0

0218 31V 161)3 0

0210 31H 1871 0

0218 3"8 1872 0

Control 1691 0

Control 1692 0

TABLE A.4-PROJECT TERRY-3 (Program 57)

Station Position Badge 3o, iso. r

0304 GV 1846 0

0306 GH 1855 0.02

0306 31V 185l 0

0306 3°H 1858 0.04

0306 3"8 1858 0

0310 GV 1856 0.04

0310 GH 1851 0.02

0310 31V 185? 0

0310 3"11 1834 0,02

0310 31, 1852 0

0314 GV 1844 0.04

0314 GH 1847 0.02

0314 3'V 1849 0.06

0314 311 3068 1.09

0314 3'9 3071 0.09

0318 (G" 1943 0.02

0318 GH IS46 0.02

0318 31V 184S 0.02

0318 3"11 1953 0.02

0318 3,1 032TT) 0.06

Control 1344 0

Control 1841 0

Control 1842 0
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MtAL A5PROJECT TMLRY-4 (Pretaiu 37)

Sttcs Position uadge No.. Dose. r*

0404 GV 15240
0406 GH 18230
0406 31V 1121 0
0404 WR 1822 0.02
0406 318 1125 0
0410 CV 167? 0.04
6410 CU 1679 0.02
0410 31V 1615 0
0410 311 1676 0.02
0410 311 167 0.02
0414 CV 166? 0.02
0414 OR 1672 0.02
0414 31V 166s 0.04
0414 2*8 1671 0.02
"414 23' 141 0
0415 av £664 0.02
"t4o OH 1663 0.02
1418 3*V 1665 0
"IS1 311 1663 0.04
0411 3% 1661 0.02

central 1202 0
control 1629 0

TABLE AG4-PROJECT TERRY-S (Programs 3n)

Stsalmo Position NOe~e Done. r

0506 GV
0506 GH 3046 0. 10
0506 31V
0506 YR 3055 0. ;i
0506 YB8 3073

0510 Cli 3039
0510 31V
0510 3YE 3070 .5
0510 318 3076 6.
0514 CV
0514 CR 3290I
0514 31V
0514 31H 3044
0514 33B 306? its
0519 GV 3052 0
0511 Gil 3326 11
0519 3*V 3341 0.0?
osis 3*H 3310G
*S1g YB8 3073. 0

control 3053 0
Control 3014 0
control 3059

Control 3288 0
control 3056 0
Control 3293 0
Coatrol 3049 0
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TABLE A.?-PROJECT TERRY-6 (roerm J0)

Station Positior Badge %-o. Do"e. r

04" G 3064
0606 B 3324 0
0606 B 3276 0
0S10 G 3042 0
0616 3 3318 0
0410 3 3286 0
0414 0 3059 0.iS
0414 B 3041 0.55
0414 3294 4
010 34362 0.80
0413 B 3041 0."5

Coesb 3043 0
Conatm 3317 0

TABJW A.6-PROJECT TERRY-? (Program 37)

Suatim Posltion Badge No. Domse r

07 a 3277 7.4
am IS 3298 6.1
0706 a 3281 7.4
0710 0 3271 10.4

m1 a 3309 30
0715 3 3m40 35
0114 a 3314 5.4
0714 3 3032 6.1
0714 3 3279 4.6
0Tm a 3043 3.1
01T B 33320 &1
0713 3 332 3.4

Coaftoi 33n2 0
Costrd 3319

TABLE A.9-PROJECT TERRY-$ (Program 37)

Statlon Poeition Badge No. Dose. r

0940 G 3338 0
0"06 B 3304 0
08064 3300 0
ipal G 3336 0
0910 R 3294 0
0910 B 3309 0
0914 0 3307 L.S
0814 B 3325 LBO
0914 3 3291 1.53
0ole G 3036 L9
091O B 330 1.64
01s 3 32"8 1.46

Coutrol 3301 0
Control 3345 0
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TAB3LE AL0-PRWMECT TVWX-9 (Program 3?)

statiola Position Badge No. Dome. r

0804 a 3150 0.11T
0946 D 3035 0.16
0804 B 304T 0.76
0910 0 3273 0
Oslo x 3292 0.04
"01 a 3033 0.40
0914 a 3323 0
0914 B 3302 0
0914 33322 0
0915 3303 0
"Wit 3318 0
go18 B 3305 0

coutroll 3331 0
Coutrol 3331 0

TARLM A. U--PROIRCT TERRY-lB (Progrom 37)

Uwiou Fomitio. Badge No. Dome.r

1000 0 3312 #0.0
1006 a 3313 0
1006 a 3326 0
1010 a 3046
1601 At 3211
1010 3 3272 0
1014 03213 8.02
1014 33038 0.02
1014 B3040 6
1018 G 30410
l016 B 3050 0
1ots a 32o

COUtyol 303? 9
Contral 3283 0

TAýLx A.12-IiIAlWG (Prograe IS

Badge Xo. Dows. r Badge No, !iom. r

328ft LO 3335 LO
3311 L25 3343 LIS
2316 0.85 3344 1.23
$321 LO 334? L2
3330 6.95 3340 LX5
3333 Li 3350 LZ5
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TAB"E A.13-PMtECT 25.1

Lmcalom 3ade 1O Do".. r

3 Aqps 1404

10 fta Urtbof Pd 431 200
isf ta omoh ofpmd 413 200
Lover arm of Swer. 3-ft elevallos 447 157.5
100 ft est of pA 446 207.5
I00 fta oa of pod 448 16
2004 It Wea of ipmd 418 20 r

2ot ft saauh of "a 423 267.1
20 to ga e of pad 448 205
100 it ea•t o pod 426 297.S
M a Ieas ofI paI 4,1 M2T.M It n or, I I of PA TT12

Ist amot.a ••deep 4,' U
If ft aoik. a Ia. amp 440 a

T August ISO&
8e04 3 ft. I oemr side arm.

41 IU &rom ower 3351 140
ghbb 9 IL. lower sWi arm.

ZT to. from tomek 333 134
8l16lft 0 IL lover sIde arm.

14hL. fIm twr 3342 134
Ubliegh 3 ft. lfer aida arm.

41 is. from toemr 3334 1n6
Heim*3 3*t lover sidl arm.

2? Ib. from tower 3331 143
He3.53 3 ft. lower oids arm.

14 IL from tooer 3340 147.5

TA"LE A-.--AFSWP--IOD BADGEIS
(Proj•- LAO)

saie. No. Dome v- SO% N Domo. re

1741 3.0 x 10p 1748 2.5 x lop
1742 2.T x 10o 217 1.2u W 1a
1743 5.8 x l0o 210 460
1744 1.8 w 10 2311 416
1745 3.0 x l0o 218. Y40
1744 3.0 x I02 1133 19
V14 5.-10 2 •134 31

or-m the oalrapgAt.d pordto. of tlh curve.
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DISTRINVYION
Military Ditrlibution Categories 22 affd 28

ANIS? ACTWIT1U( 0l

AjyChief It Staff for Militay Operailnoa. D/A. Washington 25. D. C. 4TTNt Dir. of SW&R I
Chief of ltevenk wA Devehipase. DIA. W8asblngeam 25.0D. C. ATTNs AomnIc Div. 2
Leasiawa Chief of Staff. balmiUw. VIA. Wasihngton 25. D. C. 3
Thg Qnsoammastr GenmIa. DIA. Veathivet 15. 0. C. ATTm: Posarch sand Development 4-5
Chief Chemical 011kw. D/A. WabliqUs di. D. C. 6-7
Chief of bea$hinu. D/A. Wahlqmf IS. D. C. AT fl4z LG%3 8
Chief of 61gleaMs D/A. Wathiegus 26. D. C. ATTX: WC6TS 9
0(0..l. Chidf of 0,4mm.. D/A. Waddiplum 25. D. C. ArrN- 05DT 10-11
Chief Sipal 001wc. D/A. Ceink. Daelohpment and Opozavlota 9kv.. Wus!"lonp M1 D. C.

ATTha SlGW-4 12
Chie f @1Temqeewertie.. 0/A. Ofice, at planning and lawueigence. Wasaing~an 25. D. C. 1
The begins Gmewal. D'A. Wuhlegais 26. D. C. ATr!J: MEDE 14-15
coinmmila Ome~L. U. S. Cransienal Assay Command. FT. 1Mceao. Va. i6-is
Disecu of Special Wesasui Devolmome Office. Hf.aquarters. CONARC. Ft. Olin. Teax.

ATTU, Capt Cheese L. lifesve. 1,
frnidme. U. S. Army AsUllery 90aji U. L. Continental Armay Commwand. Ft. Sill. Okla. 20

ftmsidnst. U. S. Anmy lalanwry Board. Ft. Beanning. Ga. 21
Preulein. U. S. Amy Air DehN SONIC U. S. Continental Army Command. Ft. Bibsa. Tex.2
Prallamw. U. S. Aumy Aied.. Biest. Ft. livkele. Ala. ATT~i4 ATOG-DG 23
Camm laseig Geseral. Fines V~alved Staw Anvty. Go~eusnms [sland. Now Tot'& 4. N. Y. 2
ComweadlmsGeseral. Sweod U. S. A~my. Ft. Gem S G. Mle*&. Md1. 25
Commamlieg GeuaL. ThWr t!.let Steae Army. ft. M.c~bens. Ga. ATr.4: ACorn G-3 26
COmmm"Ig GesAWl. Fourth VlUAUI SUam Amy. ft. Sam Houma.. Teax.

ATTNt G-3 lectine 27
Comumlag" CeasuL Fifth U~nite Siam Army. 1664 F. Hyde Patti Stvd.. Chicago IS. 111. 21
Commnstiag GeswaL Sixth Lalsai Stsam Atimy. Preidio, of San Francisco.

Sea Fr. C61010. Calif. ATTN. AMGCT -4 25
Comneainilg GeuaL. Military Dinda of Wasbingtan. USA. Room ISO3. Bldg. T -7.

GQaoftly Polow. Va. 30
Cemnawdmw. U. L. Ar"a Commassd sed Getwal Steff f~~et. lavaiwmorth. Kans.

ATTN.s A~NW3S1 31
Consoaidais. U. L. Aumy Alt Defoose School. Ft. Slis. Tot. AT7N: Dept. of Tacrics

and Combaned Amu 32
Commeelear. U. S. Awamy Aramlgki.~km. 33
Cosmmandant. U. L. Army AMU"~l sod Mitsile School. fm. Sill. Ohml. ATTV. Combat

Devhpwat -omm 34
Coameelada. U. L. Airmy Aviation School. Ft. Reciter. Ala. 35
Commaleamil. U. S. Army Inalmy Scbee. Ft. Banning. CA. ATYN: C.D.S. 36
The SapWftmeM. U. S. Militay Academay. West POin. N. T. ArrN: Prof. of Ordnance 37
Cowmesaad. The Quteinauaina School. U. S. iNiiy. ft. Lee. Va. ATTN%: chief.

,vartemrnwe Library 3S
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Commandant. U. S. Army Ordnance School. Aberdeen Proving Ground. %ld. 39
Commandanat. U. S. Army Ordnance and Guided Missile School. Redstone Ar~nta. Ala. 40
Commtfanding General. Chemical Corpe Tvaining Command. ft. McClellan. Ala. 41
Commandant. USA Signal School. Ft. Mlonmouth. 14.J. 4
Commnandant. USA Transport School. Ft. Evatls. Va. ATTN: Security and Info~rmation Office 43
Commanding General The Engineer Center. Ft. Beiwoir. Va. ATrN: AMt. Commandant.

Engineer School 44
Conmmanding General. Army Medical Service School. btvke Army Mledical Center.

Ft. Sam H~ouma. Teax. 45
Director. AmeAd Porces losumu of Pathology. Walter Iteed Armr Medical Center.

62 16th St-. MW. Washington 25. D. C. 14
CommandLing Officer. Army Medical Revsearc Laboratory. Ft. Knox. Ky. 41
COMMandant. Walter Reed Army bInadinn of Reseacha. Wafter Ried Army Medical Center,

Washinguss 25. D. C. 49
Commndi~ng General. Quartermaster Researach and Development Command. Quartermaster

Retsearch and Development Center. Natick. Mars. ATTN.- CB8 Liaison Officer 40-S0
Commanding General. 1U.S. Army Chemical Corps. Reswchb and Development Command.

Washingtoe 25. D. C. 51-52
Commanding 0111. u,. Chemical Warfare iaboratoty. Army Chemical Center. Md.

ATT'.i- Tech. iLibmau S1-54
CommsandinS General. Engineer Rearch a&d Development Laboratory. Ft. Belvair. Va.

ATTN.- CliAef. TecA. Support Branch 35
Director. Watetways Experima Statkow. P.O. Box 31!. Vicksburg %Uss. ATTN: Uibrazy 56
Commanding Officer. office of Ordnance Research. Box CM. Dubs Stauion. Derham. N. C. ST
Comnmidanding 0m . Picatlnny Arsenal. Dover. N. I. ATTN. ORIIDDETK 58
Commanding Offce. Diamond Ordnance Fuze Laboratories. Washington 25. V. C.

ATTM: Chief. Nuclear vulnerability Dr. MM so
Comuanding General. Aberdeen provin Grounds. Ad. ATTN. Directo. Ballistic

Rewaich Laboratoies 6061
Commanding General. Pranbford Arsenal. Bridge and Tacony Su-. Philadelphia. Pa. 62
Commnanding Officer. Watervles Ane..J. Waterviet. N. Y. ATTM: (CDMt4.f 63-44
Commanding General. LI. S. Army Ordinance M.sinim Command. Rredasmm Arsenal. Ala. 45-4
Comnand~er. Army Stocket ard Guided Missle A&*nc7. Rediten Arsenal. Ala.

ATTN-: Tecb. Library 67
Cermmanding General. White Sands Frovi Ground. Las Cewm. N. klea. ATTM- OUDDUOM 68
Commander. Army Ballistic Missile Agency. Rtedmasrn Arwsena. AUa. ATTN: ORDA S-H? as
CommnandIng Office. Ordnaace M6awrials Research Office. Witemvtow Anomal.

Watertowit 7M Ma ATYN: Dr Foasse 79
Corontandiag .Genaeta. OWaseca Tank A&&n.;wwiv* Coommawd. Detroit Arseal.

Centerline. Much. ATTN:4 ORDMC-00 71
Commnoding General. Ordnance Amieation Command. Jotift. Ill. 72
Commuanding Offce. USA SIgna Rmaearchs and Development Laboratory. Mt lMoamouth. N. I. 73
Commandiag General. U. S. Army Electronic Proving Ground. ft. uanchoea. Aria.

ATTN- Tech. Library .I-74
Commanding General. L'SA Coumbat Surveilliance Ageacy. 1124 %. Highlanid St.. Arvingteo. Va. is
Commndf"ingO Ofic=.USA. Sipa Rsearch anidDevelopmet Iaboraoory. Ft. toemnmpb. N.J.

ATTh Tech. lftocwnents Center. ?:vana Amia 76
Commandig Offices. VSA Transportation Combat Developmet Group. Ft. Eustis. Va.. T?
Director. Operat tous Mesearch Office. ;oha "ipare University. 6335 Aslinglm Md..

Commnandasu. U. S. Army Chemaical Corps C91t Ww'po SchooL Dsgway ftoin Gsoswd.
Dirgiay. Utab -9

COMMAeWN-isaChief. U. S. Army Europe. APO 403. New York. N.YT. ATTN. Opos. Div-.
Weapow Mr.

Comea&"a General Saw' Uro mpeamt Task Farce. APO 168. Now York. N. T.
ATT%. AC'"S G 3

COmn"O&n~iln General. Eighth V. S. Airmy. AK) 301. Saa Fisecirne. Calif.
AtTT%: ACofS G-3 2

Co'mmandwgn CeveawL L'. S. Army Alask. APO "42. Seatie. W&A.
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Carnunndiag G0Sm.al. V.. S. Army Caribbean. Fu. Aina4m. Canal Zonea. AtflN CML Offic8e
Comazan4w-ilb-hief. U. S. Army Pacific. APO .*9. San F~c~jac r, C.jtf.

ATTN: Ordnance Officer 3
CoiMWAaudn Geneal. MI2SFAT J .ýIDPS. Ft. Sm~oke. Poo Rico 96
Conmmarldmw-lChief. 1EL'C0M. APO 125. New York. N- Y. U?
Com=Mandi 0(4at th 4f. Wtpiul Cente. APO) 1$0, %ew Yoyk. M. Y. ATTN: (D. LT. S. .0 ny

Nu estMdicums WsA*Ke Detachment. tug**-* 83

NAVY ACTIVMES

CAWe of' Naval 0peaiadOWhi. -Wsbivgm:: 1). .C. ATTX.: 011-33S
Chlef of Naval Opwradom DIV. Washinpom 2k D.. C. AiTThf OP-36 96
Chief f.1 aval OperadoM. D,".- Washinag Zk D. C. ATTX: CP-9=22 91
chie ofl-ala Pinmieel DIN. Washdapos 2k. D. C.
Chief . Naval Uemageb DN.. Washiegme :k D.C. ATIT4 Cods M811-4
Chief. -oom o fVaMkain Ut/. Washigpe =. D. 5..

Chief. BaaM of .%eisicie awl Swguxy. DIX. Wadaiqum 25. D. C. ATTNs S4.dal
Weapio Defeine Div. .7gmt

Chief. ftsas of Cr4naaam DIN. Washingtom 2k D.C. so
Chief. Wareas of Ordonmon. D/4. Waddaifgm Zk D. C. AT!N: S.F. no0
Chief. boma of Sbips. DIM. Washifg... 2M D. C. ATf N: Cbds 493 UK
Chief. Suma of Taids and Doclw. DIN. Washiegins 214 D. C. ATTN: D -408 102
01riein'. U. S. Naval mdarc lAnseasmy. Waftomm 5L. D. C. ATTNt Mrs. Kailo IL. Ca lea

Cmno. U. S. Naval Ovdone ULabomy. Whim Oak. Wv Spin" 19. MJL 164-135
Diseow. Miaterial Labwamey (Code 900g. Nowe Yok!w Naalipazd Wooly. 1. M' Y. 1Q$
Coaumanaadig Officer and D'~r Navy Eleiveseic Lahmals". San Dieg. $2. Calif. %Wl
Commuanding 031wo. U. &. Naval Raiieh*S*al Defaces Labmaray. San ftanciace. Calif.

ATTN: Tech. blafeemdo. Div. Iowill.
Officer-a-Chaige. U. S. Naval Cfvil ffighwei Snoaecit and Evaluation Laboenmy.

U. S. Naval Clowneain sanaliom Cmours. utm 1mmno. Calif. AFTTN Code 153 112-1154
SupeI ~n. U. S& Naval A"""in. Anagelik. U&i US5
Cowmamlia 031w. U. S- Naval Sdlook Cossmman. U.S & aval Station. Meame bami.

saw RancleC0. Calif. its
Superbadtat. U- S. Naval Fa~mpadea cheeL. lMoneey. CAWi. 117
offlcw-ln-Cbmrp. U2. 5. Naval Sebo. CEC 03O16m. U- S. Naval GO Itwion 9*tUli

Coenw. ftu Hasenin. Calif. lie
Couisnadist Of 11w. %eckw Weatem Trainling CeMnte. Atlantic. U. S. N~aval Saw-

Noebft 11. Va. ATTYN- Nuclaw Wrfate Dqe.g Ul
Couass"il Office. Nuclear Wespns Training Canne. Pacific. Naval Stagos.

San Diag@. (Cahf.
Conmmadiag C*ftlm. V'. S. Naval Damage Couvol ~Taielag Ceaw. Naval Sawe.

I'biladelhiai 12- Pa- ATTh% L11C Dektm Coon12
notnssamdixg Officef. Air Developeeit Sqwaoms S. VX-S. China Lake. Calif. 122
Cournsaadl office. U. S. Naval Air DeveLipanent Cessm. Jolazmvile. Pa.

ATTN: NAS. Liieada 112
contromdiug Office. U. S. Naval Wlek"a Newarci Lasinne. National Naval %Medical

CoronandlasSOfficei and D'eam Dvid W. Tayhec 3oW badi& Wag"thlng 7. D. C.
ATTIS Ubsawy 125

Officem-is-Charge. U. S. Naval Supply Daesejich and Devenlpana Facility. Naval Supply
Depor. Bayone. N. L 126

Coinamdaa -in-Chief. U. S. Atlantic Met. U. S. N~ava Base.COefolk 11. Va. it"
co=asdasit. LT. S- Manms Cqwj. Washaiong. 25. D. C. ATTN: Cade A 03H 129-fL31
cosawaia. U. S. Coam Guard. 13003E Sa. MW. Washiogs. 25. D. C. ATTN: "01N) 132
chief. bareas of Slips DIN. Wadiagsm M5 D. C. ATTN: Code 372 M2
Couruniwtfg 031iw. U. S. Naval CIC School. U. S. Naval Air Station. Gly woo. Ntmwuck. Ga. 134
Chie of Naval Opetadom. Depwunmam of alms Navy. Wash~gwn 25. D. C. ATMY OP-2S M3
commandke-ia -Chief. Pacific. c/o Fleft.b Office. San ft&nclaco. CAWi. 1a6
CommaDtul-In-Chutf. V2. S. Pacific Flea. FMet Pms Office. San Franlcisco. Calif.. U1
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AMR FORCE ACflVMUs

ANIMan fat Alouic bMy. Hesdqinftm. f JSAF. WabMaPMm M1,0. C. ATTW DCIO us3
DeP"s Chiof Of ftff* OPeradOm Uaadqs AM. UISAF. WaMShM~w 2M D. C. ATTNI AFOOPIS
0"1?t Cmd of SueN. Operatiou. iieadqarrers MrA? Wasbbugl 21L D. C.

AT14: Opimadous Avalysia 140
Diancer Of (CwU BMlaufing HeNAWMqSMr USAF. Wadilag0e 26. D. C. ATTm: AFOCE 141
Assiaset Ch of1 SteM. Intellgence. Headquarters. USAF. Wamblag..t 5. D. C.

ATTlI: APM-38 10-143
Director of a Ir Sad Dewlbpusew. UCS/D. Headqws~rNm USAF. Wbashigto M1 D. C.

ATTN24 Gulenou sod Weapons Viv. 144
'N Stepma GOMMeL Headwartsi. UISAF. Washlegam 25. D. C. ATM~ SMe.-DeI. Fme

bled. Divisk 141
Couinnwerla-Chef. SteAWS z Air Coumniad. Offurt AFL. Nebr. ATTN- OAWS 144
Cemnandar. Tactical Air Co-Amsed laaglay Au-I. Va. ATTI: Docneam. lsomixy breach 147
COM~ander. Lb Defqee Commmmi. Rat AFL Colo. ATYN: Atoic Bowg Div.. ADLAN-A 143
Coutmander. Air Fjire Mal~lide Waidle Div. Hfoadqaaazus AROC, Air Iroe sk L ost

Office. Lfe Angeles 4b. Calif. ATTX&u WDSOT 140
Com~aasnd. Umtdquinws Alt eMWCb 81nd DeuwIOPeMO CoMmand,0 Andraw AFt.

Wat las0. 0). C. ATTN- WMRWA ISO
Coinanodw AF Cambridge Rearsec Center. L G. Iiansoou field. Bedford. Iisu.

ATTN- CFO$I -211-2
Comsander. Lbr Force Special Weejaw.; Center. Kirflarid AID. Albe~surque. W. Mex.

ATTh: Tecb. infortuaboo and Itehlligence Div. ia-a
DVocuow. Alt L-weersft Llbrar7. &MaxM AFS. Ala.. lao1-1s,
Commande.. Low~y AFL. Denwer. Colo. ATTN: Dept. of $pecdal Weapons Tralisfg £14
Conunandani. School of Aviation hiLedicdne, USAF. Vandolph AF11, Teax. ATTN-. Research

Seucrarlas 141
Co=mnmadw. 309ih Special Weapons Squadron. Headq~uarteu USAF. Washuupou 25. D. C.
Comazander. Might Aix Development Cente. Wrighit-Pauttuson AFL. Dayton. Ohio.

ATT9.- WCO6I 163-165
Ditecuir. USAF Pro"ec RANID. VIA- USAF Uniso Office. The RAND Corp.. 1100 Main St..

sbau %a M ca, Calif. 164-167
Couzmandw. Air )etuae Systems Integration Div.. L. G. Hianscom Field. Bedford. ma".

ATTN: SWE-S 163
Chief. Ua1LALIC Missile Early Warnting PicJ)t Office. 221 Chinch St.. New York 13, \,. Y.

ATTY'. Cot Leo V. Skinner. USAF 169
Coummsd-. Air Teditrical IntoligruceCenter. USA". Wrigha-tu -P~mo AIDOblo.

Aim:.% AFC1M-431a. Library 170
Assistntm Cli-ef of Staff. inztelligence. lleadqpattrts. USAFE. APO 633. New York. N. T.

ATT%: Direeaorate Of Air Targets 171
Courmander. Alaskan Air Cowumand, APO 942. Seattle. Walk. ATTN: AAOTN 172
Comwmander-la-Chief. Pacific Air Forces. APO 953. San Francisco. Calif.

ATTM MCE-Mai. Base Recovery 113

OTHER DEPARI.INT OF DEFENSE ACTIVMTES
w~irecmr of Defens Research and Magineerng. Washinguo. 25. D. C. ATTNs Tech. Library 174
Executive Secretary. !.Ialitay Uaisu Commutittee. P.3. Box 1914. Washington 23. D. C. 175
Dlmreso. Weaspn Systems Evalusaoios Grou". Asom 15640. The Pentagon. Washlngtom 2* D. C. 176
Commandan. Tbn Industrial Collega of The Armed Forces. Ft. WcNW~. Washlagton 25.0D. c. 177
Coirznmanda. Atined Forces Staff Co~eg. Norfolk 11. Va. ATTm: Secretary 173
Chief. Defame Atornir Support Alsocy. WK*AagMe 23. D. C. 179-194
Coomandef. F;eid Commandi. VASA. Sandia Base. Albtqueqoe. N. Max. 1s?
Commander. Field Comnmani. VASA. Sanialeawe. Albuwquaeua. N. Men. ATTN: FC'VG as$
Commnandd.. Field Command. 'PASA. Sandia Base. Albwwquiq. N. Men. ATTN& FCWT 139-123
Cowamandis. I1W-7. Arlinglon HSeU Station. Arlington 12. Va. 194
Adutinistmaser. Naticust Aeronanrics and Space Administation. 1520 H St.. NW.

Wa~lShint 25. D. C. ATTN: 361. 11. V. Muode Is$
II. S. Dortuvemin Officer. Office of die United States Madowe- '4aluay lispleamtatle..

SIAM APMO 55. Nsr' York. N. Y. 196
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ATOMIC ENERGY COMMISSIO ACTIVITIES

LV. S. Atomic Energy Commission. Tech. Lbtarv. Washington ZS. D. C. ATTN, For DMA
Los Alarms Scientitfi Laboatory. Re•'ctt Libra:.. P.O. 0ox 1663. Los Alamos.. .

ATT,: Helen Redman
Sandia Coc•asioa. duasified Document Divituon. San•dia Base. A.buquetcqzz. N. Mex.

ATTX: H. 1. Smytk. It.
Vnivenity of Califorma Lawrence RaJiation Laboratory. P.O. Son,•'., Li.ernore. Calif.

ATTM: C•Ovis G. Craig
Weapon Data Section. Technical Information Service Extension. Oak Ridge. Tenn. "tO

Taclixcal Informaton Sea-ice Extension. oak Ridge. Tens. (Sur•ulus) -,

ADDITIONAL DISTRIVTI1O.

Office of Civil and Defense Mobil|tzation. S*curity Officer. LO'rstioral HeadJuarters.

Battle C:reel. Mich. ATTN: :,Illia V. SrAwran. Jr. '-$t-310
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Defense Nuclear Agency
6801 Teiegraph Roaa

Alexandria Virginia 22310.3398

ISST 29 Match 1996

MEMORANDUM FOR DEF-NS- TECHNICAL INFORMATION CENTER
ATTENTION: O(.I) Mr. Bill Bush

SUBJECT, Deciassification of AD-339457L and Withdrawal of AD-A995091

The Defense Nuclear Agency Secuirt. Office (OPSSI) has declassified and approved for public
release (distribution statement "'A") the followvin- report:

AD-339-487L (WT- 1466).

Since the origina.l report (AD-339487L) is declassified and approved for public release, this office
requesms the removal of the extracted version (AI)-A995091, WT-1466.EX) from the DTIC system. The
extracted version (AD-A995091) is now obsolete and should no longer be sold.

-JOSEPHIE .WJV7
Chief, Technical Support

A03n/



"Defense Nuclear Agency
6801 Telegraph Road

Alexandria, Virginia 22310-3398

a

ISST 29 March 1996

MEMORANDUM FOR DEFENSE TECHNICAL INFORMATION CENTER
ATTENTION: OCD/Mr. Bill Bush

SUBJECT: Declassification of AD-339487L and Withdrawal of AD-A995091

The Defense Nuclear Agency Secuirty Office (OPSSI) has declassified and approved for public
release (distribution statement "A") the following report:

AD-339487L (WT- 1466).

Since the original report (AD-339487L) is declassified and approved for public release, this office
requests the removal of the extracted version (AD-A995091, WT-1466-EX) from the DTIC system. The
extracted version (AD-A99509 I) is now obsolete and should no longer be sold.

-JOSEPHINE A. WOo
Chief, Technical Support


